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CHAPTERl INTRODUCTION 
1.1 Objective of the cruise 
The general objeclives were Lo eslimale Lhe biomass and map the dislribulion of small pelagic fi sh 
slocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-acoustic methods 
and describe the hydrographic conditions there over a period of 50 days, in June-July 2001. For 
Mauritania the agreed objectives were: 
• To map the distribution and estimate the biomass of the main small pelagic fish using 
hydroucouslic methods. The species of interest are: sardine Sardina pilchardus, sardinella 
Sardinella aurita, S. maderensis, horse muckerels Trachurus trachurus and Trachurus trecae, 
fal se scad Decapterus rhonchus, and anchovy Engraulis encrasicolus. 
• To identify and describe the size dislribulion of the target fish populations by midwater and 
bottom trawl sampling and process the catches by recording weight and number by species. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at about 
L6°40' N, 18°00' N, 19°00' N, 20°00' N and off Cape Blanc. 
The time allocated for thi s parl of the survey, off Mauritania, was I 0 days. 
1.2 Participation 
Members of the scienlific teams were: 
Cenlre National de Recherches Oceanographiques el des Peches, Mauritania: 
Bambaye 0. HAMADI, Diallo IBRA and Ahmedou 0. M. El MOUSTAPHA 
Centre de Recherches Oceanographiques de Dakar-Thiaroy, Senegal: 
Abdoulaye SARRE 
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Department of Fisheries, The Gambia: 
Juldah JALLOW 
lnstitut National de Recherches Halieutiques, Morocco: 
Hassan MOUSTAHFID 
Institute of Marine Research, Norway: 
Reidar TORESEN, Magne OLSEN, Tore MØRK and Tore NILSEN 
1.3 Narrative 
After embarking of scienti sts from Mauritania, Senegal and The Gambia, the survey of the 
Mauritanian shelf started on June the 17, at Cap Blanc, with systematic parallel course tracks spaced 
about 10 NM (nautical miles) apart. To cover the whole di stribution area of pelagic fi sh, the shelf 
was covered from the 15 m isobath and offshore to the 500 m isobath. Truwling was done 
irrngularly, either to identify echo registrations or to check 'blindly' if fi sh were mixed with the 
plankton in the upper layers of the water column. In the latter case, pelagic truwl with floats was 
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the pelagic 
fi sh in very shallow waters (depth less than 25 m). The shelf was covered south to St. Loui s before a 
call was made in Nouakchott on June 26, to let participants from Morocco, and Mauritania 
disembark and scientists from Senegal and The Gambia come onboard. 
The hydrographic profi le at 16°40' N was sampled on 23 June, at 18°00' N on 2 1 at 19°00' N on 20 at 
20°00' N on 19 and off Cape Blanc on 15 June (on the part of the survey covering Morocco). 
The survey was terminated in Nouakchott on 26 June. 
1.4 Mcthods 
E11viro11111e11tal Data 
Surface temperature and meteorological data from a weather station were logged automatically and 
rccorded with position and bottom depth every nautical mile sai led. 
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Hydrographic profi les were collected with a CTD sonde and temperature, salinity, and pressure 
(depth) were logged by the Seabird Software. From these data series, records were selected from 
standard depths and presented in fi gures. 
Biological sampling 
Biological sampling of the fish was carried out using trawls. A pelagic traw l with lloats was often 
used. A smaller pelagic trawl or the bottom trawl with fl oats was used for sampling the pelagic fish 
in very shallow waters (depth less than 25 m). Annex III gives a description of the instruments and 
the fishing gear used. All catches were sampled for composition by weight and numbers of each 
species caught. Species identification was based on the FAO Species G uides. Length frequency 
distributions, by total fish length in cm, of the selected target species were taken in all the stations 
where they were present. Individual weight measurements were taken regul arly to estimate the 
condition factor in the length-weight re lationship: 
_ cond L3 w =--X . 
100 
The specific condition factors obtained from the samples and applied for this survey were: 0.96 for 
sardinell as and horse mackerels, and I .0 for pi lehard. 
For the estimation of the biomass of carangids and associated species, an overall average length of 
23 cm anda condition factor of 0.88 (to calculate the mean length of this length group) were applied. 
All data on fishing stations and fish length sampling were made available to the participants on 
diskettes. 
The complete records of fi shing stations are shown in Annex li. 
The fo llowing target groups were used for Mauritania: 
I) sardinellas (flat sardinell a Sardi11ella madere11sis and round sardinella S. aurita), 
2) horse mackerels (Atlantic horse mackerel Trachurus trachurus, Cunene horse mackerel 
Trachu.rus trecae, and false scad Decapterus rlzo11chus), 
3) Chub mackerel Sc0tnberjapo11icus 
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4) Other pclagic carangids and associated species (Atlantic bumper Chloroscombrus cluysurus, 
African lookdown Selene dorsalis, , largehead hairtail Triclziurus Lepturus, and barracudas 
Sphyraena spp.), 
5) othcr dcmersal species (such as bigeye grunt Brachydeuterus auritus, Sparidae and 
Haemulidae), and 
6) other clupcids such as West African ilisha Ilislia a.fricana. 
Acoustic sampling 
A SIMRAD EK500 Echo-sounder was used wi th the settings as shown in Annex JU. The Bergen 
lntegrator (BEI) was used for analysis and allocation of the integrated SA - values to the individual 
specified target groups by 5 NM intervals. The allocation of values to target groups was based on a 
combination of a visual scrutiny of the behaviour pattern as deduced from echo diagrams, the BEi 
analysis, and the catch compositions. 
In cases where the target category of fi sh contains more than one species (sardinell as and horse 
mackerels), the mean SA - value allocated to the category is divided between the species in the same 
ratio as their contri bution to the mean back scattering strength in the length frequency samples. 
The following target strength (TS) f unction was applied to con vert SA-values (mean integrator value 
for a given species or group of species in a specified area) to number of fi sh: 
TS = 20 log L- 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acousti c targets): 
C1:i = 1.26 · 106 • L"2 
where L is total length in I cm length group i and Cl-i (m.2) is the reciprocal back scattering 
strength, or so-called fi sh conversion factor. 
In order to split and convert the allocated SA - values (m2/NM2) to fish densities (numbcrs per 
length group per NM2), the following formula was used: 
where 
.1; = density of fish in length group i 
S11 = mean integrator value 
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p1 = proportion of fi sh in length group i 
~-p' L.J = the relative back scallering cross section (m2) of the length frequency 
l• I CF/ 
sample of the target species, and 
Cfi = reciprocal back scattering cross scction (crbs"1) of a fish in length group i. 
T he integrator outputs were split in fish groups using a combination of behaviour pallern as deduced 
from echo diagrams, the BEi analysis and catch composition as described bclow. The following 
groups were used for Senegal: I ) sardinellas, 2) horse mackerels, 3) carangids and associated 
species, and 4) demersal fi sh. 
T he above equations show that the conversion from sA-values to number of fish is dependent on the 
length composition of the fi sh. It is therefore important to get representative length distributions 
from the stock in the whole distribution area. 
When the size cl asses (of e.g. young fish and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes are 
segregated, the total distribution area has to be post-stratified, according to the length distributions, 
and separate estimates are made for the regions containing fish with equal size. 
A systematic approach toa) di vide the sA-value between species in a category of fi sh (e.g. Sardinella 
aurita and S. maderensis) and b) produce pooled length distributions of a target specics for use in the 
above equation and c) calculate the biomass estimates for a region, is obtained through the following 
procedure: 
• T he samples of the species in the category (e.g. sardinellas) are respectively pooled together 
w ith equal importance (normalized). A sample of 60 flat sardinella in one sample w ill have 
equal importance to 30 fish in another sample and not the double weight in accordance with 
the number of fish in the sample. 
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• The mcan back scattering strength (p/sA) of each length frequency distribution of the target 
species is calculated and summed. T his is automatically done if the length distributions are 
punched into an Excel spread-sheet prepared for the estimation of the abundance of fish 
(made available onboard "Dr. Fridtjof Nansen"). 
• The mcan sA-value allocated to the category of fi sh in the region is divided between the 
spccies in the same ratio as their relative contribution to the mean back scattcring strength of 
the length groups in the sample (also automatically done in the Excel spread-shcet given that 
the SA - value for the region is punched into the sheet). 
• The pooled length distribution is used, together with the mean SA-valuc, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. 
The total number by length group in the area is obtained by multiplying each number by the 
area. (This is done in the Excel spread-sheet, given that the area of the region is punched in to 
the sheet). 
• The numbers are converted to biomass using the estimated weight at lcngth. (Done in the 
Excel sheet i f the condition factor is punched). 
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Figure I Coursc truck and fishing and hydrographic stations 
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CHAPTER 2 SURVEY RESULTS 
2.1 Weather conditions and hydrography 
Wind conditions 
Distribution of wind speed and direction recorded along the survey track is presented in Figure 2. 
In the region between Nouakchott and Cape Blanc, the predominant wind direction was from 
northeast. The wind velocities were uniform along this whole coastline region with average speed 
11 mis. 
South of Nouakchott, the wind speed and direction changed from strong to ca irn and to s lightly 
westerly direction. 
Hydro g rap hy 
The Figure 3 shows the distribution of sea surface temperature along the survey track. The 
characte ristic feature of the sea surface temperature to the south of Cape Timiris is a 
predominance of tropical warm surface water >23°C as a seasonal effect. 
North of Cape Timiris to Cape Blanc, the di stribution of sea surface temperature is affected by 
the persistence of the upwelling waters from the north with temperatures < 19°C . The thermal 
front was located between 19° N and 20° N. this is further south then normal (20-2 l 0 N). 
Figure 4 shows the d is tribution of temperature, salinity and oxygen in the five profi les. 
0 
C\l 
Dr. Fridtjof Nansen 
Ma uritania 
Wind ulong truck . 
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Figure 4. Hydrographic profi les with di stribution of temperature, salinity and oxygen 
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18°00' N 12.11 2000 
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Figure 4. continued. 
2.2 Pelagic fish on the shelf from St. Louis to Cape Timiris 
Figures 5 shows the distribution of sardinellas on the shelf of Mauritania. 
Sardinellas were found over the inner shelf in a nearly continuous belt along the coast from about 
16°50'N to about 18°30'N, see Figure 5. Particularly <lense school areas were located between about 
17°30' N and 17°10' N, from Nouakchott and some 30 NM southwards. 
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Figure 5 Distribulion of sardinellas. 
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The samples showed sardinellas or varying size, - the round sardinella south of CapeTimiris with 
modal lengths or 8, 2 1 and 34 cm, whi le the fl at sardinel la had modal lengths of 11 , 16 and 31 cm, 
sec Annex I. The stock length compositions by numbers and weight are shown in Annex I. 
T he total length distribution for Round and Flat sardinella are shown in Figures 6 and 7. 
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Figure 6. Length distribution of round sardinella, Sardine/La aurita. St.Louis - Cape Blanc. 
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Figure 7. Length distribution or flat sardinella, Sardinella maderensis. St.Louis - Cape Blanc. 
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Table L gives the biomass estimates of sardinellas based on their size composi tion in the area of 
sampling. T he total estimate was 512 000 tennes of which 79% was round- and 2 L % fl at sardinella. 







Other Carangids etc. 
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T he distri bution of horse mackerels is shown in Figure 8. Horse mackerels occurred in two main 
concentrntions; one between 17°00' N - I 7°30'N, and another one between 17°50'N and 19°25'N. 
The densest concentrations in these aggregati ons were found at about J 7°30 'N, J 8°20'N and at 
19°00' N. The main aggregations were found at the edge of the shelf, and at daytime the fis h were 
found close to the bottom at depths around 50-J 20 m. The biomass was estimated at 319 000 ton nes. 
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Figure 8 Dislribution of horse mackercls. 
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Five modal lengths were observed in the total length dist:ribution of Trachurus trecae, namely 8, J 3, 
25, 32 and 38 cm. False scad (Decapterus ronchus) were the second most numerous of the horse 
mackerels, mostly in the ncar shore concentrations, and had modal lengths of' 28 and 35 cm. No 
Traclntrus trac/wrus were observed in this region. Figure 9, 10 and 11 show the length distribution 
of' Trachurns trac/1urus, Trachurus trecae and Decapterus sp. Respecti vely. 
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Figurc 9 Lcngth distribution of Trachurus trac/1urus. St Louis - Cape Blanc. 
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Figurc I 0 Length distribution of Trac/1urus trecae. St Louis - Cape Blanc. 
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Figurc 11 Length distribution of Decapterus sp" St Louis - Cape Blanc. 
Figure 12 shows the distribution of the other carangids and associated species, which took the form 
of a continuous belt of various densitics on the entire shel f. The total biomass was estimated at 221 
000 tonnes. The samples from the distributional areas consisted of bumper, West African Spanish 
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Figure J 2 Distri bution of carangids and assoc iated species. 
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2.3 Pelagic fish on the shelf from Cape Timiris to Cape Blanc 
There are often aggregations of juvenile fish in the area between Cape Tim iris and Cape Blanc, 
and this year, small pilehard, sardinella and horse mackerels were found. 
Belween Cape Timiris and Cape Blanc, a large aggregation with rather high densities of pilehard 
was recorded (Figure 13). The aggregation was estimated at J .1 million tonnes. 
The samples showed (Figure 14) that to the west of Cape Blanc, adult pilehard dominated, while 
south of this area, the concentrations consisted of small pilehard. Separate estimates were made 
of the two sub-areas, and show that there were a large number of small pilehard in the area (less 
than 15 cm estimated at some 25 bil lion individuals). However, the estimate of small fish in the 
area must be regarded as uncertain and low because the area, Bane d' Arguin cannot be covercd 
by the vessel. It is believed that a lot of juvenile fish is distributed there. The modal lengths of 
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Figurc 13. Distribution of pilehard. CapeTimiris - CapeBlanc. 
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Cape Timiris - Cape Blanc 
Sardina pilchardus 
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Figure 14. Length distribution of pilehard. Cape T im iris - Cape Blanc. 
Round sardinella were found in an aggregation of schools between 20°05 ' N and 20°30' N (Figure 
5). The concentrations were not very dense and the estimate was thus, only some 38 000 tonnes. 
The modal lengths of the sardinella were 16, 2 1 and 34 cm. 
Horse mackerel were recorded continuously along the shelf edge (Figure 8). The aggregations 
consisted of both Trachurus trachurus and Traclzurus trecae, estimated at 2 L and 86 thousand 
tonnes rcspcctively. The modal lengths of Traclturus trachu.rus were 9, 15 and 27 cm with the 
smaller once dom i nating, while the medium size of the Traclzurus trecae were 7, 13 and 25 cm. 
A limitcd number of anchovy were present in the catches on the inner parts of the shelf. And a 
fcw anchovy schools could be identified on the echograms. These were estimated at a biomass 
less than I thousand tonnes. However, it is believed that the coverage of anchovy is not complete 
as thcre may be fish in the Bane d' Arguin. 
The carangids and associated species were found along the outer shelf area of low-density shoals 
all the way to Cape BI ane (Figure 12). The conccntrations were very scattcrcd and the biomass 
was estimated at 19 000 tonnes. The catches of this group consisted mainly of Trichiurus 
lepturus, Scomberom.oru.s tritor, and bluefish (Pomatomus saltatrix). 
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CHAPTER 3 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully in the period 17 to 26 June with a course truck of 
2 200 NM and 29 fishing stations (Figure 1 ). 
The hydrographi cal data show that the temperature is lower than the long-term mean. The 
thermal front was found further south than normal. 
Mainly adult sardinella were found between St. Louis and Cape Timiris (Figure 5). Horse 
mackerels were found in medi um densities in three main areas; the !argest one extending from 
about I 7°50'N to about 19°20' N (Figure 8). Carangids (not including horse mackerel) and 
associated species occurred in low densities all along the shelf, with patches of high density areas 
(Figure 12). 
Pi lehard were found in the area south of Cape Blanc (Figure 13) and were estimated al I. I 
million tonnes. Significant amounts of juvenile pilehard were observed. 
T he total biomass of sardinel la was estimated at 572 000 ton nes ( 19% flat and 81 % round 
sardinella), that of horse mackerels at 425 000 tonnes and that of the carangids and associated 
species at 240 000 tonnes, see Table 2. 
Table 2 Surnrnary of biornass estimates of pelagic fish, Mauritania. I 000 tonncs. 
Flat sardinclla Round sardinella Horse mackercl Carangids etc. 
St. Louis-Cape Tirniris 107 405 3 19 22 1 
Cape Timiris-Capc Blanc 60 106 19 
Total 107 465 425 240 
Table 3 lists biomass estimates of sardinella and carangids and associated species from previous 
' Dr Fridtjof Nansen' surveys of this shelf region. Compared with a survey from the same season 
in April -May J 98 1 the estimate of 572 000 ton nes of sardinella from the current survey is very 
high. The carangid estimate (including horse mackerels) of 665 000 ton nes is also high comparcd 
with the 198 1 survey. 
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Table 3 Biornass estirnates from 'Dr Fridtjof Nansen' surveys of the 
Mauritanian shelf, thousand tonnes. 
Survey: Sardinellas Carangids etc. 
AprMay-8 1 20 370 
Sept -8 1 75 * 
FebMar -82 50 470 
NovDec-86 300 540 
FebMar-92 1970 190 
NovDec-95 178 190 
NovDec-96 1405 400 
NovDec-97 1200 660 
NovDec-98 11 25 284 
NovDec-99 742 559 
NovDec-00 920 1038 
June -01 572 665 
* Not available 
References: 
Toresen, R" Gjøsæter, H" and Barros P. 1998. The acoustic method as used in the abundance 
estimation of capelin (Mallotus villosus MUiier) and herring (Clupea harengus Linne) in 
the Barents Sea. Fisheri es Research 34 (l998) 27-37. 
Annex I Estimates of numbers and weight by length. 
Mauritania 06-2001 
Sardinella aurita 
N thousands) Biomass (tonnes) 
Length St.Louis- Cape Timiris- TOTAL St.Louis- Cape Timiris- TOTAL 
cm Cape Timiris Cape Blanc Cape Timiris Cape Blanc 
5 
6 
7 10 646 10 646 43 43 
8 78 43C 78 43C 462 462 
9 61 981 61 981 510 510 
10 18 570 18 570 206 206 
11 5 990 5 990 87 87 
12 4 957 4 957 93 93 
13 5 36C 5 360 127 127 
14 1 746 12 771 14 518 51 374 425 
15 1 314 25 543 26 857 47 913 960 
16 12 455 29 800 42 255 537 1 285 1 822 
17 24574 12 771 37 345 1 264 657 1 921 
18 44 878 8 514 53 393 2 728 518 3 245 
19 101 85C 101 850 7 250 7 250 
20 117 944 4 257 122 201 9 755 352 10 107 
21 213 203 12 771 225 975 20 341 1 219 21 560 
22 182 330 182 330 19 938 19 938 
23 96 665 96 665 12 043 12 043 
24 8 820 8 820 1 245 1 245 
25 11 554 11 554 1 839 1 839 
26 17 024 17 024 3 041 3 041 
27 28 541 28 541 5 69E 5 698 
28 51 752 51 752 11 501 11 501 
29 61 555 61 555 15 171 15 171 
30 67 965 4 76E 72 733 18 512 1 299 19 81 1 
31 67 203 67 203 20 165 20 165 
32 82 473 19 072 101 545 27 179 6 285 33 464 
33 77 831 19 072 96 903 28 091 6 883 34 974 
34 135 702 23 84C 159 542 53 495 9 398 62 893 
35 99 650 22 307 121 958 42 799 9 581 52 380 
36 119112 23 84C 142 952 55 604 11 129 66 733 
37 20 007 4 768 24 775 10 128 2 414 12 542 
38 40 984 9 536 50 520 22 453 5 224 27 677 
39 20 978 4 768 12 411 2 821 15 232 
TOTAL 1 692 967 195 488 1 888 455 404 817 60 351 465 168 
Annex I continued 
Mauritania 06-2001 
Sardinella maderensis 
N (thousands) Biomass 'tonnes) 
Length St. Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris TOTAL 
cm Cape Timiris Cape Blanc Cape Timiris Cape Blanc 
5 
6 
7 732 732 3 3 
8 
9 1 465 1 46E 12 12 
10 9 520 9 52C 106 106 
11 10 252 10 252 150 150 
12 3 661 3 661 69 69 
13 2 929 2 929 69 69 
14 4 208 4 2oe 123 123 
15 19 916 19 91E 712 712 
16 31 715 31 71E 1 368 1 368 
17 19 008 19 ooe 978 978 
18 7 859 7 859 478 478 
19 7 220 7 22C 514 514 
20 5 738 5 73e 475 475 
21 1 372 1 372 131 131 
22 2 633 2 633 288 288 
23 
24 14 203 14 203 2 005 2 005 
25 13 544 13 544 2 156 2 156 
26 60 197 60 197 10 754 10 754 
27 31 036 31 03E 6196 6 196 
28 63 052 63 052 14 012 14 012 
29 36 041 36 041 8 883 8 883 
30 37 692 37 692 10 266 10 266 
31 42 747 42 747 12 827 12 827 
32 35 239 35 239 11 613 11 613 
33 18 316 18 316 6 610 6 610 
34 11 142 11 142 4 392 4392 
35 19 164 19 164 8 231 8 231 





TOTAL 510 601 510 601 107 380 103 420 
Annex I continued 
Mauritania 06-200~ 
ScJ Zhd ali ma p1c ar, us 
N thousands' 
Length Cape Timiris- TOTAL 
lem Cape Blanc 
5 
6 290 350 290 350 
7 5 545 059 5 545 059 
8 2 595 540 2 595 540 
9 3 628 93~ 3 628 932 
10 6 394 1 4~ 6 394 142 
11 3 721 171 37211 71 
12 1 058 BH 1 058 815 
13 1 026 89S 1 026 899 
14 1 077 22E 1077228 
15 1 014 30( 1 014 300 
16 577 96E 577 968 
17 958 402 958 403 
18 1 858 27E 1 858 278 
19 1 801 46E 1 801 466 
20 784 442 784 443 
21 1 11576E 1 11 5 765 
22 589 34E 589 345 
23 330 OSE 330 055 
24 589 28E 589 285 
25 433 OOE 433 OOE 
26 57 54t 57 544 
27 
TOTAL 35 447 99E 35 447 995 
Biomass tannes) 
Cape Timiris- TOTAL 
Cape Blanc 
797 797 
23 393 23 393 
15 94C 15 940 
31 11 ~ 31 114 
74 02C 74 020 
56 59~ 56 594 
20 68C 20 68( 
25 26E 25 26E 
32 841 32 841 
37 771 37 771 
25 963 25 963 
51 364 51 36~ 
117 65S 117 65S 
133 57E 133 57E 
67 581 67 581 
110 88S 110 88S 
67 13C 67 13C 
42 834 42 83~ 
86 661 86 661 
71 79E 71 79E 
10 ?OS 10 ?OS 
1 104 581 1 104 581 
Annex I continued 
Mauritania 06-2001 
Trachurus trachurus 
N (thousands) Biomass (tonnes 
Length St. Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris- TOTAL 




8 4 547 4 547 27 27 
9 13 641 13 641 112 11 2 
10 
11 
12 6 803 6 803 128 12S 
13 45 581 45 581 1 077 1 077 
14 154 021 154 021 4 508 4 sos 
15 139 102 139 102 4 973 4 973 
16 81 079 81 079 3 497 3 497 
17 39 72€ 39 72€ 2 044 2 044 
18 9 44€ 9 44€ 574 574 
19 







27 11 191 11 191 2 234 2 234 
28 2 798 2 798 622 622 
29 
30 2 798 2 798 762 762 
31 




TOTAL 513 094 513 094 20 752 21 674 
Annex I continued 
Mauritania 2001 
Trachurus trecae 
N (thousands) Biomass (tannes 
Length St. Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris TOTAL 
cm Cape Timiris Cape Blanc Cape Timiris Cape Blanc 
5 7 976 2 844 10 82C 13 5 17 
6 1 595 76 795 78 39C 4 202 207 
7 3 190 79 63S 82 83C 13 323 335 
8 9 571 4 26€ 13 837 56 25 82 
9 3 190 5 689 8 879 26 47 73 
10 
11 7 596 10 51€ 18 112 111 154 264 
12 12 381 12 381 232 232 
13 25 978 122 765 148 742 614 2 900 3 51 3 
14 18 002 94 47€ 11 2 478 527 2 765 3 292 
15 16 863 18 154 35 01€ 603 649 1 252 
16 5 621 13 573 19 194 242 585 828 
17 2 257 2 257 116 116 
18 
19 
20 6 803 6 803 563 563 
21 5 057 81 109 86 16€ 482 7 739 8 221 
22 2 81C 69 999 72 809 307 7 654 7 962 
23 2 24€ 78 518 80 764 280 9 782 10 062 
24 6 739 76 228 82 967 951 10 762 11 71 ~ 
25 15 608 11 7 986 133 594 2 485 18 781 21 266 
26 8 927 71 035 79 963 1 595 12 691 14 286 
27 33 572 33 572 6 703 6 703 
28 4 434 8 393 12 827 98E 1 865 2 851 
29 6 681 2 798 9 479 1 647 689 2 336 
30 6 681 2 798 9 479 1 82C 762 2 582 
31 4 434 4 434 1 331 1 331 
32 8 869 8 869 2 923 2 923 
33 4 434 4 434 1 60C 1 600 
34 
35 8 869 8 869 3 809 3 809 
36 8 869 8 869 4 14C 4 140 
37 48 778 48 778 24 694 24 694 
38 62 082 62 082 34 011 34 011 
39 48 778 48 778 28 86C 28 860 
40 62 082 62 082 39 591 39 591 
41 19 984 19 984 13 712 13 712 
42 4 434 4 434 3 268 3 268 
43 
TOTAL 452 761 980 212 1 155 793 170 932 85 761 256 693 
Annex I continued 
Mauritania 06-2001 
D ecao, erus so. 
N (thousands) Biomass (tannes' 
Length St. Louis- Cape Timiris- TOTAL St. Louis- Cape Timiris- TOTAL 




23 1 59!: 1 595 199 199 
24 2 511 2 511 355 355 
25 6 47!: 6 475 1 031 1 031 
26 21 461 21 461 3 834 3 834 
27 59 124 59 124 11 804 11 804 
28 93 752 93 752 20 835 20 835 
29 70 469 70 469 17 367 17 367 
30 53 96C 53 960 14 697 14 697 
31 44 393 44393 13 320 13 320 
32 38 11 7 38 117 12 561 12 561 
33 15 753 15 753 5 685 5 685 
34 18 024 18 024 7 105 7 105 
35 31 449 31 449 13 507 13 507 
36 21 67C 21 67C 10 11 6 10 116 
37 8 449 8 449 4 27e 4 278 
38 9 634 9 634 5278 5 278 
39 1 408 1 40e 833 833 
40 6 057 6 057 3 863 3 863 
41 2 324 2 324 1 595 1 595 
42 
TOTAL 457 083 457 083 148 263 148 263 
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Annex Ill Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fish 
abunclance estimation. The Bergen Echo lntegrator system (BEJ) logging the echogram raw 
data from the sounder, was used to scrutini ze the acoustic records, and to allocate integrator 
data to fish species. A ll raw data was stored to tape, and a backup of the database of 










2-way beam angle 
SY transducer gain 
TS transducer gain 
Angle sensit ivity 
3 dB beamwidth 




Bottom range start 
TYG 
Sv colour min 
TS Colour m inimum 
Range 
TYG 
Sv colour min 
Minimum leve! 
5.5 - 7.5 m 
10 dB/km 
med ium (lms) 
wide 
2000 W att 









20 log R 
-67 dB 
-60 dB 
0 - 50 or 0 - I 00 m and I 00 - 350111 
20 log R 
-63 dB 
-40 dB 
A ca libration experiment using a standard copper sphere, performed off Langstrand, Walvi s Bay 
19 April 200 1 gave the fo llowing results: 
Fishing gear 
Sv Transducer gain 27.37 dB 
T s T ransclucer gain 27.49 dB 
T he vessel has two different si'.led 11Åkrahamn 11 pelagic trawls and one "G isund super" 
bottom trawl. For all trawl s, the Tyborøn, 7.8m2 ( 1670 kg) trawl doors were used. Complete 
drawings of the trawls used are included. 
